Abstract: Obesity in Australia is rapidly rising, and is a major public health concern. Obesity increases risk of breast cancer and worse associated outcomes, yet breast screening participation rates in Australia are suboptimal and can be lower in higher risk, obese women. This study qualitatively explored barriers to breast screening participation in obese women in Australia. Indepth interviews (n=29), were conducted with obese women (BMI 30) and key health stakeholders.
a hierarchy of categories was then established to show various relationships between categories [39] . Continued revision of the categories and emerging themes then took place with the reviewer searching for sub-topics, contracting points and new insights into each category. To demonstrate the emerging themes and categories identified during analysis, tables under each category have been included in the results section with illustrative quotes for each sub-topic. Demographic data (e.g., age, screening status etc.) was collected to describe the characteristics of the sample. Fifteen per cent of interview data were coded independently by two research team members investigators (CAKF, KAM). Ethical approval for this study was provided by Western Sydney Human Research Ethics Committee (H11725).
Results
A total of 19 obese women, mean age 52, and 10 stakeholders agreed to participate in the study, with interviews conducted in 2017 and early 2018. Each interview lasted on average 45-60 minutes.
Recruitment was ceased once theoretical saturation was reached. Study demographics are listed in Table 1 . Table 1 . Demographic characteristics of participants.
Obese women interviewed n = 19
Mean age 52
BMI ≥ 30 19 (100%)
Screening history yes/no 10/9
Stakeholders interviewed n = 10
Female 10 (100%)
Stakeholder categories
Radiographers/clinical staff 5
Health promotion/bookings staff from a government-funded breast screening organization 3
Primary Health Network staff 1 see obesity as being a barrier to breast screening. Examples of participant and stakeholder excerpts for each of these emergent themes can be found in Tables 2-6.
Multiple encouragers and barriers exist to screening among obese women
There were a number of motivators and barriers identified by our participants as reasons to take part or not take part in breast screening. A family history or personal experience of breast cancer were identified by several participants as reasons to participate in breast screening (excerpts 1.1 & 1.2). For others, however, even a family history and encouragement by other family members was not enough for them to prioritize screening (excerpt 1.3). One participant also stated a lack of family history had led to her conscious decision to not participate in routine breast screening.
Further, multiple participants said that they did not understand why screening was a necessary or a positive health behaviour. Only one participant was aware of her increased risk of post-menopausal breast cancer making reference to her weight (and other unhealthy behaviours), and her heightened need to screen (excerpt 1.4). Several women also lacked health prevention literacy around mammographic benefits and harms -'mammograms give you cancer,' with these misconceptions proving to be a further barrier to screening. Other women still screened, however, despite similarly not being educated or aware of the purpose or effectiveness of breast screening, or even if it still viewed as a secret issue (excerpts 1.5 & 1.6). Participants described other positive influences on their screening behaviour, such as the media reporting breast cancer-related deaths of well-known
Australian public figures (excerpt 1.7) and encouragement by their general practitioner to screen, even in women who were busy with other life events (excerpt 1.8). Important persons in the lives of the participants were also seen as encouragers of screening by either providing group screening support, where friends attended screening together (excerpt 1.9), or by giving women a reason to look after their health such as one woman described, so she could 'be around' for her young daughter (excerpt 1.10).
Prioritization of screening was an issue for several of the women we spoke to, with lack of time, laziness, and simply having greater priorities (excerpts 1.11 & 1.12). Fear of pain was also a commonly cited issue in regard to follow up breast screening after an initial screening event, with this pain thought to be exacerbated by having larger breasts (excerpt 1.13). 
Body image concerns can impact on screening attendance
Feelings of self-consciousness and body image concerns were identified by participants as contributing to their negative experiences and perceptions of breast screening, which subsequently, led to an increased reluctance or avoidance of the procedure. Body image concerns due to a higher BMI were commonly cited as being a contributor to a reluctance to screen among both never and lapsed screeners in this study. Breast screening was avoided by some as they felt it reminded them of never feeling good about their bodies (excerpts 2.1 & 2.2). This self-consciousness about being confronted by one's own body was exacerbated by what was already seen as being an unpleasant experience (excerpt 2.3), with having to see one's large breasts being 'squashed' considered to be 'the last thing' these women would choose to do (excerpts 2.4 & 2.5).
The sensitivity of the radiographer appeared important in how body image concerns were managed and could both negatively and positively impact on the screening experience. For women who 'did not feel okay about their body,' a lack of sensitivity and communication about how and why their breasts were handled during the procedure added to their poor experience and served to be a further obstruction to future screening attendance (excerpt 2.6). Positive experiences were also reported, however, with these largely attributed to the manner of the radiographer and how they communicated during the mammogram (excerpts 2.7 & 2.8). were also seen to impact on mammographic staff, with weight seen to contribute to a negative experience for the radiographers (excerpt 3.4 & 3.5). 
Stakeholders do not see obesity as being a barrier to breast screening
The majority of stakeholders felt that size and/or weight was not associated with additional negative feelings or fears towards accessing breast screening services unless it was a co-morbidity alongside a mental health condition (e.g., body dysmorphic disorder) (excerpts 5.1, 5.2 & 5.3).
Instead stakeholders felt other barriers, such as cultural barriers and a lack of education were the main drivers of low participation among women like those interviewed as part of this study (excerpts 5.7 & 5.8).
Stakeholders also felt that weight was a taboo topic with a strong reluctance to identify weight prior to booking, despite the equipment limitations discussed above. Stakeholders underestimated how their female patients felt about their weight -mistakenly assuming women simply had a problem with screening due to a fear of being judged because of their weight (excerpt 5.9). 
Discussion
Our study is the first to qualitatively explore breast screening participation among both obese women and key breast screening stakeholders. Undertaken among obese women living in Greater
Western Sydney, Australia as well as key breast screening stakeholders from the same area, our study identified a number of barriers and facilitators of mammographic breast screening. Many of the barriers identified were common to women in the general population, such as perceptions of being at low risk (despite being at higher risk due to their weight), low understanding around benefits and harms of screening as well as low priority of breast screening [40, 41] . Common encouragers were positive social influences like family and high public profile figures, encouragement by primary care providers, awareness of heightened risk due to family history of breast cancer, and a positive previous experience at screening [1] . In addition to the identified common barriers and facilitators, issues unique to this population of women with a higher BMI and their mammographic breast screening behaviour were found.
Feelings of self-consciousness and embarrassment about revealing their bodies were identified by obese women as contributing to their negative perceptions of breast screening, which subsequently, led to reluctance or avoidance of screening. Not feeling positive about their body led to inferior screening experiences by the women, which was also compounded by a lack of sensitivity on behalf of screening staff. This experience is consistent with findings from previous research about mammographic breast screening [37] , as well as research examining obese women and their cervical screening behaviors [42] . That empirical evidence found that insensitive or offensive comments made by staff were additional barriers to screening in those populations. Iincreased pain, perceived by our participants as being due to a larger breast size, was also a strong discourager of future screening, again consistent with previous research [37, 42] .
A further novel finding of this study, was that a larger breast size also increased physical manhandling during mammograms, which made participants feel more uncomfortable and body conscious during their screen. Lack of communication from the mammographic staff appeared to enhance participants' feeling of discomfort, indicating that staff involved in the mammographic process may need to consider how to communicate the need for repeated repositioning of the breast. Women perceived that they had increased anxiety levels due to the limited communication around the length of screen, as staff failed to inform the women they were having multiple images taken because of their large breasts (and not because something had been detected on imaging).
This finding is pertinent given that the mammographic staff who took part in this study reported that their focus was on obtaining the right image rather than ensuring the women had an acceptable experience of having the mammogram. This poor practitioner-patient communication is consistent with previous research among obese women and their cervical screening behaviours [42] , and may be due to weight being seen as a taboo topic. Research examining the communication needs of obese women during their mammogram appears warranted.
The current study also explored the perspectives of key stakeholders involved in mammographic breast screening. Several novel findings came to light, including the additional burden on stakeholders due to equipment limitations, difficulties in positioning obese patients, work health and safety issues, extended screening times, and higher risk of adverse events. While none of the stakeholders interviewed insinuated any disdain towards screening obese women, the identified increased work load for radiographers, in particular, has the potential to lead to strained patient/practitioner relationships. This may be exacerbated by weight not being identified or discussed prior to booking or during the mammogram as standard practice. The stakeholders in this study were reluctant to be assertive or approach weight as being a health condition, leading to added pressure and stress on radiographers when performing procedures. It appears that some health practitioners may be leaving patients to identify themselves as being obese, information many women may not be forthcoming with, or indeed be aware they are classified as being obese.
An underlying fear also appears to exist among stakeholders in this study that if women are identified or forced to identify as being obese during the booking process, they are less likely to attend the appointment. A straight forward strategy may also be to simply ask for height and weight as part of the booking process with BMI then automatically calculated to sidestep this issue.
Overall, these findings suggest a need to develop and evaluate effective communication strategies from attending a mammogram at all. Several of our stakeholders suggested that overweight/obese patients did not face any additional psychological barriers (from their experience) despite our sample of obese women stating that they did, it may not have been externalized by the obese women they have screened previously. This understanding of barriers contradicts some of the existing literature, where clinicians thought that embarrassment, being unwilling to undress, and lack of desire to discuss weight may be reasons for obese women not wanting to screen [43] . This contradiction may exist as the clinicians in that study were family physicians who may encounter obese individuals more frequently, unlike the stakeholders in this study. The findings may also be due to the: a) stakeholders in this study not being obese themselves, albeit observational data and not collected as part of the demographic data for this group (and therefore failing to recognize the stigma around body image obese women can experience), b) because weight appears to be a taboo topic, and c) because obesity appears to be an unrecognized barrier to screening in this setting, despite it being associated with non-attendance in the literature [29, 30, 44] . Given the identified barriers that obese women are facing for breast cancer screening, there appears to be a need to investigate further why weight is such a taboo topic for health professionals, and a need for education around communication with obese women.
As with all qualitative studies, this research has limitations and is intended to provide suggestions for future research directions, rather than establish causal relationships. There were a number of limitations specific to this study including self-reported weight and screening, an inability to compare obese and non-obese women as we did not interview non-obese women (as this was beyond the scope of this project), and being based in a setting where mammographic screening is freely available to women aged 50-69, therefore findings may not be transferrable to other settings.
Conclusions
While not all stakeholders felt that size and weight were associated with any additional negative feelings or fears towards accessing services, obese women identified that negative perceptions of their body affected their attitudes and behaviors towards breast screening. There appears to be a lack of discourse around these issues regarding weight in breast screening services in Australia which can be generalized to other settings which offer mammographic screening, which may be affecting attendance at breast screening by obese women. In turn this could be putting them at risk of increased breast cancer morbidity and mortality. In addition to targeted novel health promotion
